A comparison of the neuromuscular blocking effects of atracurium, mivacurium, and vecuronium on the adductor pollicis and the orbicularis oculi muscle in humans.
Both the orbicularis oculi (OO) and the adductor pollicis (AP) muscles have been used to indirectly quantify the extent of neuromuscular block of the respiratory muscles. To clarify any differences in response of these muscles to neuromuscular blocking drugs, the effects of two different doses of atracurium, mivacurium, and vecuronium on the AP and OO were studied. A new technique was used to measure the evoked mechanical response of the OO with accelerometry. Fifty premedicated patients were anesthetized with 5-8 mg/kg thiopental and 2 micrograms/kg fentanyl intravenously (i.v.). They were randomly allocated to receive a single dose of either 300 or 500 micrograms/kg atracurium, 150 or 250 micrograms/kg mivacurium, or 60 or 100 micrograms/kg vecuronium i.v. After orotracheal intubation, anesthesia was maintained with nitrous oxide 60% in oxygen, isoflurane 0.5%-1.5% end-tidal, and 1-2 micrograms/kg fentanyl boluses as required. The evoked response of the AP after ulnar nerve stimulation was measured using a force transducer, and that of the OO after facial nerve stimulation was measured with accelerometry using a piezoelectric probe fixed to the eyelid. The following variables were recorded for each muscle: the maximum depression of the first twitch response to the train-of-four (EMAX), the time to achievement of EMAX (TMAX), the time to recovery of the first twitch response to 25%, 50%, 75%, and 90% of control value (TH25, TH50, TH75, and TH90, respectively) and the time to recovery of the train-of-four response to a ratio of 70% (TOF 0.7). The smaller dose of each relaxant was significantly less potent than the larger dose at the OO. TMAX was shorter for the OO than for the AP at the larger dose of each drug. TH 25 was shorter at the OO than at the AP with 0.5 mg/kg atracurium, but there was no significant difference with 0.25 mg/kg atracurium. TH25 and TH50 were both faster at the OO than at the AP with mivacurium, but there was no difference with vecuronium. TOF 0.7 was shorter with the smaller dose of each drug, but there was no difference with the higher doses. It is concluded that it is possible to record the mechanical response of the OO muscle using a noninvasive method. There are differences between the responses of the OO and the AP to neuromuscular blockers that depend upon both the specific drug itself and the dose used.